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Answer all questions in the spaces provided.

1 A student wanted to investigate the digestion of fat in the human alimentary canal.

 He used some white milk as the source of fat, an enzyme solution, an indicator solution, some bile 
salt solution and water.

 The indicator he used is pink in alkaline conditions and colourless in acidic conditions.

 The enzyme digests the fat in the milk to give fatty acids and glycerol.

 (a) Suggest which enzyme he used in this investigation.

 .............................................................................................................................................  [1]

 He set up 3 test-tubes, A, B, and C.

 He added 10 cm3 of milk and 5 drops of indicator solution to each test-tube.

 He placed the 3 test-tubes in a water bath for 5 minutes.

 After 5 minutes, 1 cm3 of enzyme solution was added to each of test-tubes A and B. 1 cm3 of 
water was added to test-tube C.

 1 cm3 bile salt solution was added to test-tube B and 1 cm3 water to each of test-tubes A and C. 

 The diagram shows the contents of each test-tube.

A B C
milk milk milk

indicator indicator indicator

enzyme enzyme water

water bile salts water

 He then placed the 3 test-tubes in the same water bath again and observed them every minute for 
5 minutes.

 (b) (i) Name a suitable piece of apparatus for the student to use to measure the milk.

 .....................................................................................................................................  [1]

  (ii) Name a suitable piece of apparatus for the student to use to add the indicator solution.

 .....................................................................................................................................  [1]
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  (iii) Suggest a suitable temperature for the water bath ......................................................  [1]

  (iv) Suggest why the test-tubes containing milk and indicator solution were placed in a water 
bath for 5 minutes before any other contents were added.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (v) Explain why water was added to test-tubes A and C.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 When the indicator solution was first added, the contents of all three test-tubes turned pink.

 At 3 minutes, the contents of test-tube B had turned white.

 At 5 minutes, the contents of test-tube A had turned white.

 At 5 minutes, the contents of test-tube C were still pink.

 (c) (i) Complete the table below, including the column heading, to show these results.

...................................
colour observed

test-tube A test-tube B test-tube C

0 pink

1 pink

2 pink

3 pink

4 pink

5 pink
 [4]

  (ii) Suggest what caused the indicator solution to change colour in test-tubes A and B.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]
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 (d) Describe and explain what the student could conclude about the digestion of fat in each test-
tube.

A ................................................................................................................................................

 ...................................................................................................................................................

B ................................................................................................................................................

 ...................................................................................................................................................

C ................................................................................................................................................

 ...................................................................................................................................................
 [3]

 (e) (i) Design an investigation based on the contents of test-tube A to find the effect of pH on 
the action of this enzyme.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [6]

  (ii) State and explain one safety precaution that should be taken when carrying out this 
investigation.

safety precaution ................................................................................................................

 ...........................................................................................................................................

explanation .........................................................................................................................

 ...........................................................................................................................................
 [2]

 [Total: 23]
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2 The photograph shows a germinating bean seed. 

 (a) (i) In the space below make a large drawing of the germinating bean seed as it appears in 
the photograph.

 [4]

  (ii) On your drawing use label lines to label the plumule and the cotyledon. [2]
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 A student investigated the effect of temperature on the germination of some seeds. She followed 
these instructions:

• put damp filter paper into 5 Petri dishes
• place 10 seeds on the paper in each dish
• place one dish in each of the following temperatures and leave for 3 days: 10 °C, 15 °C, 20 °C, 

25 °C and 30 °C.

 She called this trial 1. She set up three more trials identical to trial 1, which she called trial 2, trial 3 
and trial 4.

 After 3 days, she counted how many seeds in each dish had germinated. Her results are shown in 
the table below.

temperature
 / °C

number of seeds that germinated

trial 1 trial 2 trial 3 trial 4 mean

10 2 3 1 2 2.0

15 3 5 2 4 3.5

20 5 8 6 4

25 6 8 7 5

30 8 9 8 7

 (b) Complete the table by calculating the mean number of seeds that germinated at 20 °C, 25 °C 
and 30 °C. [2] 

 (c) Suggest two factors, other than the number of seeds, that should have been kept constant 
during this investigation.

1.  ...............................................................................................................................................

2.  ...............................................................................................................................................
 [2]
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 (d) On the grid below, construct a bar chart to show the mean number of seeds that germinated 
at each temperature.

 [4]

 (e) Use the results in the table to suggest what the student could conclude about the effect of 
temperature on the germination of these seeds.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (f) Suggest two reasons why some seeds did not germinate at 30 °C.

1.  ...............................................................................................................................................

 ...................................................................................................................................................

2.  ...............................................................................................................................................

 ...................................................................................................................................................
 [2]

 [Total: 17]
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